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��Ó�Ö�æ½èg��Örã��mÿºÏOý¼ÒºÖrãOý¨ç�Ð?ÖrÏ(Ó
Ó��OÔ�ÒºÑ��?ÖræTÓJç�ã���Ô Ö����Oæ½Ö:��Ô�æ¼ÿ�è0ÒÁãOÒ�Ó�ÒÁç�ÿÁÒ
tmÒÁã���ý¼ÖrÒºÿ�Ñ�Ö�ÒÁý½Ó¼ÏOæ¼Ô�ÒÁã9� Öræ½Ô�Yç�ý½Ó�ý½ÒÁÑ�Ï(ÿ ç�Ó¼ÒÁÖrãOý é
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z
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æ½Ômý½Ômæ#)�ÖrÒÁæ½ý��+hL�]ç )rÔwç�ãåÒÁÑ@�]ç��pÓúÖrã5Ó��OÔ�Ô�)rÖrÿºÏ(Ó�ÒºÖrãåÖ��d�zÔmç�Ó��OÔ�æ í8& �OÒÁý�ç�ý��
�?Ô�pÓúÖ��d��ÖrÏ��OÿºÒÁã��dýTÓ�æ¼Ô�ã���Ó��5Òºý�çdÑ�ç./½Öræ"� Ö	�mÏ(ýúÖ���ö ÷�øúù^û í

hu·�¸�ß�«pàeÝ�®u¿�ª Ü�À?ßpÞ�¬]ßpÜ#©�à�ÁQÜ�ßmØ ¥ ërê � Ö	�mÏOý½ÔmÕwÖrã��OÖ7��Ó��OÔtÿ ç�ã(Õ�ý¼Ï(æ#��ç���ÔzÐ?ÖrÏOãOÕ��
ç�æ½è ç�!nÔ���Ó¼ý�Ó��OÔ��rÔmã(Ômæ�ç�Ó�ÒÁÖ�ãþÖ����Oæ½Ô�mÒ
�OÒºÓ�ç�Ó�ÒºÖrã í ø�ÿºý¼Ö"Ö���ÒÁãÓ�Ô�æ¼ÔmýTÓwÒÁý Ó��(Ô
��ÖrãÓ�æ½Örÿ�Ö��eÓ��(Ô�ÿ ç�ãOÕåÐ?ÖrÏOãOÕOç�æ½èÍÖrãåç�ÒÁæ�Ó¼ÔmÑ@��Ô�æ�ç�Ó¼ÏOæ¼Ô��]Ï���Ó¼Ï]ç�Ó¼ÒÁÖrãOý é �]ç�æ��
Ó¼Ò$��ÏOÿ ç�æ½ÿºè8���OÔmã#ÖrãOÿ�è�æ¼ÖQÖ�ÓPt�ÖrãOÔ��Êç�ãOÕ�ÿÁÖ7�tÔmæ��ný¼ÖrÒºÿÑ�ÖrÒºý½Ó¼ÏOæ¼Ô�ÒºýC�Oæ¼Ô�ý��mæ½ÒÁÐ?ÔmÕ í
ö ÷�øúù^û��Oæ½Ö.)QÒºÕOÔmý�Ó��OÔ ÑjÔYç�ã(ý^Ó�Ö�ç�ÕOÕOæ½Ômý¼ý�Ó��OÒÁý�ÒÁý½ý¼ÏOÔ í

hLÂtÝ�ÜxÜJß�«pà�ªÄÝ�®ðÝa²�³6ª$´7«Jßpá á3©�®nßJÝ�Á�´�À�ß�«�¶	®4ªK«�©�á.Ã�´�´�ÁÂß�´mØcBúÏOÑ�Ô�æ¼ÖrÏ(ý Ó¼Ô���Oã(Ò$�Yç�ÿ	�(æ¼ÖrÐ��
ÿºÔmÑjý��tÔmæ¼ÔwÔ�ã��mÖ�ÏOãÓ�Ômæ½ÔmÕ ÕOÏOæ½ÒÁã��ðÓ��OÔ ¥ ëê ý½Ó¼ÏOÕ(è í ø����Oæ¼Ö:�(æ¼Ò ç�Ó�Ô���Öræ¼æ½Ô���
Ó¼ÒÁÖrã(ý0ç�æ¼ÔåÒÁã���Öræ��?Öræ�ç�Ó�ÔmÕ.ÒºãÓ�ÖþÓ��(Ô-ÕOÔmý½Ò$�rã.Ö���ö ÷�øúù^û í>& �OÔ æ¼Ômý½ÏOÿºÓ¼ÒÁã��
ÑjÖQÕOÔmÿ[ÒºãÓ�Ômæ#�mÖrÑ@�]ç�æ½ÒÁý½Örã0ÒÁý é ç�ýúçjæ½Ômý½ÏOÿºÓ é �mÿºÔYç�ãOÔ�æ í

ö ÷�øúù^ûÄ�Yç�ã ÒÁãOÕOÔ�ÔmÕ��mÿ ç�ÒÁÑÅ�Oç�æ½Ó¼Ò$�mÒ
�]ç�Ó¼ÒÁÖrãn� æ½ÖrÑ çi��ÒºÕOÔmædæ¼ç�ã��rÔ Ö���ÑjÖQÕOÔmÿºý í
& �(ÔúÔ-,���Ô�æ¼ÒÁÑjÔmãÓ��zç�ý8Ö�!nÔ�æ¼Ô�ÕdÓ¼ÖaÓ��OÔ��mÖ�Ñ�Ñ�Ï(ãOÒºÓGè#ÒÁãwÔmç�æ¼ÿ�è ê�ërë��(í }�)rÔ�æ�Ó��OÔ��mÖ�ÏOæ¼ý½Ô
Ö��[Ó��]ç�Ó8è�ÔYç�æ é Ó(�tÔmÿ3)rÔ�øúö�ù+*5�ræ½ÖrÏ��Oý?��Ô�æ#� Öræ½Ñ�Ô�ÕjÓ��OÔ�Ô-,���Ô�æ¼ÒÁÑjÔmãÓzç�ãOÕ�ý¼ÏOÐOÑjÒºÓ½Ó�Ô�Õ
æ½Ômý½ÏOÿºÓ¼ý�� Ö�æ+�Oæ¼Ö	�mÔ�ý¼ý¼Òºã�� í
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& �(Ô@�(ÏOæ��?Örý¼ÔwÖ��tÓ��OÔg�Oæ¼Ô�ý¼Ô�ã<Ó��]ç��?ÔmæaÒºý�Ó(�tÖ�� ÖrÿÁÕ í äeÒºæ¼ý½Ó é ÒºÓAÓ��OÖræ½ÖrÏ��:�(ÿºè"Õ(Ômý���æ¼ÒºÐ�Ô�ý
ç�ãOÕ¡��ÖrãÓ�æ�ç�ý½Ó�ýÍÓ��(Ô Òºã��OÔmæ½ÔmãÓ%�mÖrÏ��(ÿÁÒÁã�� ýTÓ�æ¼Ô�ã���Ó��Oý5Ö���Ó��(Ô Ó(�tÔmÿ3)rÔ1�Oç�æ½Ó¼Ò$�mÒ
�]ç�Ó¼ÒÁã��
ÑjÖQÕOÔmÿºý í DÈÓ�Ó��<ÏOý��(æ¼Ö7)QÒÁÕOÔ�ýkç�;½ý¼ã]ç��Oý��OÖ�Ó�=�Ö��(Ó��(Ô?��ÏOæ¼æ½ÔmãÓkýTÓJç�Ó¼ÔtÖ��(ÿ ç�ã(Õ��vç�Ó¼Ñ�Ö�ý����OÔ�æ¼Ô
ÑjÖQÕOÔmÿºÒÁã�� é ��ÒºÓ��5ÔmÑ@���]ç�ý½ÒÁýu��ÏOã(ÿÁÒ$x�Ô ¥ ëê ��Ö�ã5Ó��(Ô�ÒÁÑ@�]ç��pÓ�ý�Ö��kÓ��OÔ�ý¼ÿÁÖ7�
æ½Ômý¼Ô�æ#)�ÖrÒÁæ½ý
æ½ÔmÿºÔ�)�ç�ãÓðÓ�Ö�ý½ÔYç�ý½Örã]ç�ÿA�(æ¼ÔmÕ(Ò$��Ó¼ÒÁÖrã í Î'Ô��mÖrã(Õ é ç�ã(Õ���Ô�æ��]ç��(ý ÑjÖræ½Ô"ÒÁÑ@��Ö�æ½ÓJç�ã<Ó é ÒºÓ
�(æ¼Ö7)QÒÁÕOÔ�ýaç@� ÏOÿºÿ�ý½Ô�Ó�Ö��¨ÒÁãOýTÓ�æ½Ï���Ó¼ÒÁÖrãOý�� Öræ<��Ô�æ#� Öræ½Ñ�Òºã��jÓ��OÔ�Ô-,���Ô�æ¼ÒÁÑjÔmãÓ¼ý íA& �OÒºý<��ÒºÿÁÿ
ç�ÿÁÿÁÖ7��ç�Õ(ÕOÒºÓ¼ÒÁÖrã]ç�ÿAÑjÖ'Õ(ÔmÿÁý�ÖræR� Ï(Ó�Ï(æ¼Ô6)rÔ�æ¼ý½ÒÁÖrãOýÍÖ���Ó��(ÔG�]ç�æ½Ó¼Ò$��Ò$�]ç�Ó¼ÒÁã�� Ñ�ÖQÕOÔ�ÿÁý�Ó¼Ö
æ½Ô�?ÔYç�Ó0Ó��OÔmÑ ç�ÓR��ÒºÿÁÿAç�ãOÕ±ÒÁÑjÑ�Ô�ÕOÒ ç�Ó�Ômÿ�è��OÿÁç��mÔ"Ó��OÔmÒºæðÑ�ÖQÕOÔ�ÿKJ ý�Ð?Ô�]ç )QÒÁÖræ0Òºã�Ó��(Ô
��ÖrãÓ�Ô-,'Ó�Ö��eÓ��OÔ�Ð�Ô��]ç )'ÒºÖræ¼ý�ÕOÖ	�mÏ(Ñ�Ô�ã<Ó¼ÔmÕ6�(Ômæ¼Ô í øÌ�mÖrÑ@�]ç�ã(ÒÁÖrã9�]ç��?Ômæu�ÄöaÏOÖjÔ�Ó�ç�ÿ í�é
Ó��OÒÁý�ÒÁý¼ý½ÏOÔ7��Ô�,(ç�ÑjÒÁãOÔ�ý�Ó��OÔ�Ñ�ÖQÕOÔmÿÍ�ÈÓ¼Ö��GÑjÖ'Õ(Ômÿ�ÕOÒ3!nÔ�æ¼Ômã��mÔmýwÒºãn�mÖ�Ï��OÿÁÒºã��åýTÓ�æ½Ômã���Ó��1h
ç�ãOÕ"Ó��OÔ�ý��]ç�Ó¼Ò ç�ÿP)�ç�æ¼ÒÁç�Ó�ÒºÖrãOýúÒÁã6��ÖrÏ��OÿºÒÁã���ý½Ó¼æ¼Ômã���Ó�� ý¼Ô�ÔmãG��ÒºÓ��OÒÁã"ço�rÒ
)�Ômã-ÑjÖ'Õ(Ômÿ�h
Òºã�Ó��OÔ^��ÖrãÓ�Ô�,QÓhÖ����]ç�æ¼ç�Ñ�ÔpÓ�Ô�æ¼Ò$tmç�Ó�ÒºÖrã�ÕOÒ3!nÔ�æ¼Ô�ã��mÔ�ý�ç�ãOÕ#Õ(Ò
!�Ômæ¼Ô�ã��mÔ�ý ÒÁã��mÿºÒÁÑ�ç�Ó�Ö�ÿÁÖ:�rÒ
�Yç�ÿ
ç�ãOÕ%�èQÕOæ½ÖrÿÁÖ:��Ò$�Yç�ÿnæ¼Ô��rÒÁÑjÔ í

BúÔmÒºÓ��OÔmæC�Oç���Ô�æ é �OÖ7�tÔ�)rÔ�æ é ç�ÕOÕOæ½Ômý¼ý½Ômý Ó��OÔ¨æ½ÔYç�ÿºÒÁý¼Ñ±Ö��Qý½ÒÁÑ�ÏOÿÁç�Ó�Ô�Õ��mÖrÏ��OÿÁÒºã��^ý½Ó¼æ¼Ô�ã���Ó�� é
�(æ¼ÒÁÑ�ç�æ½ÒÁÿºè Ð?Ô�Yç�ÏOý¼ÔþÕ(ÒÁæ¼Ô���Ó5Ñ�Ômç�ý¼Ï(æ¼ÔmÑjÔmãÓ¼ýåÖ��wÿÁç�ãOÕ��Gç�Ó�ÑjÖrý#���OÔmæ½Ô ÒÁãÓ�Ô�æ�ç��pÓ�ÒÁÖ�ã�ç�Ó
ÿÁç�æ���Ô"ý��mç�ÿÁÔ�ý0ÕOÖ�ãOÖ�Ó0Ô-,(Òºý½Ó íÄ& �OÔ-ÒÁÕ(ÔmãÓ�Ò324�Yç�Ó¼ÒÁÖrã.Ö���Ó��OÔG�Oæ½Ö:��Ô�æ0Ñ�Ômç�ý¼Ï(æ¼ÔmÑjÔmãÓ¼ý
Ó¼Ö�Ñ�ç�x�Ô#ç�ãOÕ5Ó��OÔ�ÒÁæ�ý¼ÏOÐ(ý¼Ô0<ÏOÔ�ãÓ���ÖrÿÁÿºÔ�pÓ�ÒÁÖ�ã5ç�ãOÕ"ç�ãOç�ÿºèQý¼Òºý8�tÖrÏOÿºÕp��ÿÁÔYç�æ¼ÿºè0ç�Õ�)�ç�ã���Ô
Ó��OÔ^ýTÓ�ÏOÕ(è�Ö��ÂÓ��OÒºýeÒºã<Ó¼Ômæ¼ç���Ó¼ÒÁÖrã í f Ö�Ó�ÔmãÓ¼Ò ç�ÿ'ÿÁÖ	�Yç�ÿ'ç�ý¼ý½Ômý½ý¼ÑjÔmãÓ�ý¨Ö��§�mÖ�Ï��OÿÁÒºã���ýTÓ�æ½Ômã���Ó��
ç�ãOÕ5ÒºãOÕOÒºæ¼Ô�pÓ�ÿ ç�æ��rÔ-�Gý��mç�ÿÁÔ�Ô�)�ç�ÿÁÏOç�Ó�ÒºÖrãOý�ç�æ½Ôaæ¼Ômý½Ômæ�)rÔmÕ%� Öræ�ç�� Ï(Ó�ÏOæ½Ô ý½Ó�Ï(Õ(è í

DGã�Ó��OÔ1�(æ¼Ômý½ÔmãÓj�]ç��?Ômæ é Ó��OÔ Ô�,���Ô�æ¼ÒºÑ�Ô�ã<Ó�ç�ÿ�ÕOÔmý½Ò$�rã Òºý5Õ(Ômý���æ¼ÒºÐ�Ô�Õ*ÒÁã�ý½Ô�pÓ�ÒÁÖ�ã
êQé ��ÒºÓ�� Ó¼Ô���Oã(Ò$�Yç�ÿúÕ(Ô�ÓJç�ÒÁÿÁýdæ½ÔmÿÁÔ��ç�Ó¼ÔmÕ�Ó�Ö ç�ã�ç�����Ô�ãOÕOÒÍ, í Î'Ô�pÓ�ÒÁÖ�ã � �Oæ¼Ö7)QÒÁÕOÔ�ý�ç�ã

w



Ö7)�Ômæ#)QÒºÔ��üÖ���Ó��OÔo�]ç�æ½Ó¼Ò$��Ò$�]ç�Ó¼ÒÁã��ÍÑjÖ'Õ(ÔmÿÁý í Î'Ô���Ó¼ÒÁÖrã z �(æ¼Ômý½ÔmãÓ�ý�Ó��OÔðÐ]ç�ý¼Ò$��æ¼Ô�ý¼ÏOÿ�Ó�ý é
ç�ãOÕjÎ'Ô�pÓ�ÒºÖrã ì �Oæ½Ö.)QÒºÕOÔmý¨ç�ÿºÖ'Ö�x#ç�Ód���OÔ�æ¼Ô�Örã�Ó��OÔ"�rÿºÖrÐ�Ô8Ó��OÔzÑ�ÖQÕOÔmÿºý�Ó¼ÔmãOÕ�Ó¼Ö ç��ræ¼Ô�Ô í

Î Ï|Ð%Ñ1Ò�S^X Ó Ò�ORQdÔ�Õ�Ö×Ò�ØcXÙ@O

�"Z�Y ÚE`?��Ë4b^���oÈAË4b^ÛÜ�CÝn\IË4Þ

& �(Ôwö ÷ øúù^û�Ô-,���Ô�æ¼ÒÁÑjÔmãÓ¼ý��mÖ�ãOý¼Òºý½ÓAÖ��kÓ��(æ¼ÔmÔ�ý¼Ô��]ç�æ¼ç�Ó�Ô Ë7Æ �GÑjÔmÑ�Ð�Ô�æ�ÔmãOý½ÔmÑ�ÐOÿºÔmýAÖ��
øúö�ù+* ý½ÒÁÑ�ÏOÿÁç�Ó�ÒºÖrãOý é ÔYç�����ý¼ÒºÑ�ÏOÿ ç�Ó�ÒÁÖ�ãE��Ö7)rÔmæ½ÒÁã�� Ó��OÔ%��Ô�æ¼ÒÁÖQÕ�ß�ÏOãOÔ Ë ��øAÏ��rÏOýTÓ
�'Ërí DGã-ù fIà Ó�Ômæ½Ñ�ý é Ó��OÒÁýAÒÁýúÔ0<ÏOÒ3)�ç�ÿÁÔmãÓAÓ�Ö0çjý¼ÒÁã��rÿÁÔ ËEê �ÄèrÔYç�æ�øúö�ù+* ý¼ÒºÑ�ÏOÿ ç�Ó�ÒÁÖ�ã í
& �(Ô#Ö7)rÔ�æ�ç�ÿºÿ�ÕOÔmý½Ò$�rã Ö��hÓ��OÔ Ô-,��?Ômæ½ÒÁÑjÔmãÓ�ýúÒÁý�ÒºÿÁÿºÏOý½Ó¼æ�ç�Ó¼ÔmÕ0ÒÁã äeÒ
�rÏOæ½Ô Ëré ç�ãOÕÍÓ��OÔ æ½ÏOã
ý#��Ô��mÒ324�Yç�Ó¼ÒÁÖrã(ý�ç�æ¼Ô ý¼Ï(Ñ�Ñ�ç�æ¼Ò
tmÔ�Õ Òºã & ç�ÐOÿÁÔ Ërí

& �OÔR2Oæ¼ý½Ó�ÔmãOý½ÔmÑ�ÐOÿºÔ é �mç�ÿÁÿºÔmÕþû�ãOý½ÔmÑ�Ð(ÿÁÔoá é ÒÁý�Ô�ý¼ý½ÔmãÓ�ÒÁç�ÿÁÿ�è ç5ý½ÓJç�ãOÕ]ç�æ½Õ�ý¼Ô�Ó�Ö��
øúö�ù+* ý½ÒÁÑ�ÏOÿÁç�Ó�ÒºÖrãOý>��Ò�Ó��%�Oæ¼Ô�ý��mæ½ÒÁÐ?ÔmÕ5ý¼ÔYç�ý¼ÏOæ���ç��mÔ�Ó�ÔmÑ@�?Ômæ�ç�Ó�ÏOæ½Ômý í+& �(Ô#Örã(ÿºèÍÏOã��
Ï(ý¼Ï]ç�ÿ¨ç�ý��?Ô��Ó Ö��tÓ��OÒÁý�Ô�ãOý¼Ô�Ñ�ÐOÿºÔjÒºý�Ó��Oç�Ó ÒÁã-Örã(ÔwÖ��tÓ��OÔwý¼ÒºÑ�ÏOÿÁç�Ó�ÒºÖrãOý é ���OÖrý½Ômã æ�ç�ã��
Õ(ÖrÑ�ÿ�è�ÐOÏ'Ótæ½Ô�� Ô�æ¼æ¼Ô�Õ�Ó¼Ö��OÔ�æ¼ÔAç�ý�;�á Ë =k� Öræ��mÖ�ã¾)�ÔmãOÒºÔmã���Ô é ç�ÿÁÿOÿÁç�ãOÕH�Oæ¼Ö��rãOÖrýTÓ�Ò$�")�ç�æ½Ò3�
ç�ÐOÿÁÔ�ýkç�æ½Ôzæ¼Ô��mÖræ½ÕOÔmÕwÒºãÓ�Ö�çAý��?Ô�mÒÁç�ÿQÕ]ç�ÓJç82]ÿÁÔzç�ÓeÔ�)rÔ�æ½è�Ó¼ÒÁÑjÔtýTÓ�Ô�� í �ÄÎQÔmÔzÓ¼Ö:���]ç�ã(ÔmÿQÖ��
ä�Ò$�rÏOæ½Ô Ërí � & �OÔaý��?Ô��Ò ç�ÿ�Õ]ç�Ó�çu2]ÿÁÔ�Òºý"�OÔ�æ¼ÔYç�� Ó�Ômæ�æ½Ô�� Ô�æ¼æ¼Ô�Õ0Ó�Öwç�ý"á Ë Î & ø & û8Î í4& �(Ô
æ½Ô��Öræ¼ÕOÔ�Õ��Oæ½Ö:�rãOÖrýTÓ�Ò
�^)�ç�æ½Ò ç�Ð(ÿÁÔmý Òºã��mÿºÏOÕOÔ¨ý¼ÖrÒºÿÑ�Ö�ÒÁý½Ó¼ÏOæ¼Ô^��ÖrãÓ�ÔmãÓ¼ý�ç�Ó�ç�ÿÁÿ:)�ÔmæTÓ�Ò$�mç�ÿ<ÿÁÔ�)¾�
Ô�ÿÁý é Ó¼ÔmÑ@��Ô�æ�ç�Ó¼ÏOæ¼Ô�ý�ç�Ó�ç�ÿÁÿ4)rÔ�æ½Ó�Ò
�Yç�ÿ?ÿÁÔ�)rÔ�ÿÁý é �Yç�ã(Ö:�è�Òºã<Ó¼Ômæ#�mÔ�'Ó�ÒÁÖ�ãðæ¼Ô�ý¼Ômæ�)rÖrÒºæ>��ÖrãÓ�ÔmãÓ é
ç�ãOÕ�)�ç�æ¼ÒºÖrÏOýd)�ç�æ½Ò ç�ÐOÿºÔmý����]ç�æ�ç���Ó�Ô�æ¼Ò
tmÒÁã��aý¼ãOÖ7� é Ò
�Âý½ãOÖ7��Òºýc�Oæ¼Ô�ý¼Ô�ã<Ó í }�ãOÔ+�rÿÁÖ�Ð]ç�ÿ¾2]ÔmÿºÕ
Òºý�æ¼Ô��mÖræ½ÕOÔmÕ���Ô�æ�ý½ÓJç�Ó�ÔA)�ç�æ¼ÒÁç�ÐOÿºÔA��Ô�æ�Ó�ÒÁÑjÔ�ýTÓ�Ô� í ¥ ëêQé ÐèðÓ��OÔ��zçYè é ÕOÔ�Ñ�Örã(ý½Ó�æ¼ç�Ó�Ô�Õ
Ó��]ç�ÓaÓ��OÔH���OÖrÒ$��ÔwÖ��8Ó��OÔdÔmã(ý¼ÔmÑ�ÐOÿÁÔdÑjÔmÑ�Ð?Ômæ�Ï(ý¼ÔmÕ Ó�ÖL��æ¼Ò�Ó�ÔwÒºã<Ó¼ÖRá Ë Î & ø & û8Î ÒÁý
Ï(ãOÒÁÑ@��Ö�æ½ÓJç�ã<Ó���ç�ÓzÿºÔYç�ýTÓ?� Ö�æ8Ó��OÔ�Örã(ÔAÑjÖ'Õ(ÔmÿÂÔ�,(ç�ÑjÒÁãOÔ�Õ���FQÖrã0ç��rÿÁÖ�Ð]ç�ÿÂç )rÔ�æ�ç��rÔ é ç�ãè
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Ô�ãOý¼Ô�Ñ�ÐOÿºÔ^Ñ�Ô�Ñ�Ð?Ômæhý��OÖrÏ(ÿÁÕ��Oæ½Ö'Õ(Ï��mÔ�ç����Oæ¼Ö ,'ÒÁÑ�ç�Ó¼ÔmÿºèaÓ��OÔ^ý¼ç�Ñ�Ôtæ¼Ô�ý¼ÏOÿ�Ó�ýkÒºã#Ó��(Ô^ÿ ç�Ó¼Ômæ
�Oç�æ½Ó¼ýúÖ���Ó��OÔ Ô�,���Ô�æ¼ÒºÑ�Ô�ã<Ó í

& �OÔúý¼Ô��mÖrã(Õo�]ç�æTÓ8Ö��nÓ��OÔ�Ô�,���Ô�æ¼ÒºÑ�Ô�ã<ÓI��ÖrãOý¼Òºý½Ó¼ýtÖ��nç�ãOÖ�Ó��OÔ�æ Ë Æ �GÑjÔmÑ�Ð?Ômæ�Ô�ãOý¼Ô�ÑH�
Ð(ÿÁÔ�Ö�� � �ÈÑ�Ö�ã<Ó��dý¼ÒÁÑ�ÏOÿ ç�Ó¼ÒÁÖrã(ý é ÏOý½ÒÁã�� Ó��OÔúý�ç�Ñ�Ô8�Oæ¼Ô�ý���æ¼ÒÁÐ?ÔmÕðÎOÎ & ý�ç�ãOÕjÓ��OÔ�ý¼ç�ÑjÔ Ë Æ
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Model Resolution Prognostic variables 
set for R ensemble

Prognostic
variables set 
for S 
ensemble

Air temperature 
variable

Initializa-
tion method

BMRC (Zhong et 
al. 2001; Colman 
et al. 2001; Des-
borough,  1999;
Desborough et al. 
2001)

T47 surface temperature;
soil temperature; 
available moisture in 
root zone; canopy 
moisture storage;
snow

available
moisture in 
root zone

air temperature at 
the lowest model 
layer (~50 m AGL)

type C

CCCma (McFar-
lane et al. 1992; 
Boer et al. 1992;
Verseghy 1991,
2000; Verseghy et 
al, 1993)

T32:
3.75° × 
3.75°

canopy temperature 
and water, snow 
temperature, depth, 
density, and albedo, 
soil temperature and 
moisture

Soil mois-
ture, ice  for 
all 3 layers 
(depth of top 
layer is 10
cm)

diagnosed 2m air 
temperature

type C

CCSR
(Numaguti 1993; 
Numaguti et al. 
1997; Nozawa et 
al. 2001)

T42 surface temperature; 
soil temperature and 
moisture; frozen soil 
moisture; canopy 
water and temper-
ature; snow

soil moisture 
for all layers 
except the 
surface layer

air temperature at 
the lowest model
layer

type D

COLA (Kinter et 
al. 1997; Xue et 
al. 1991, 1996; 
Dirmeyer and 
Zeng 1999)

T63
1.875°

soil temperature and 
moisture for 3 layers;
canopy interception; 
snow

root zone 
and recharge 
layer mois-
tures

canopy air space 
temperature

mix of type 
A and E. 

CSIRO-CC3
(McGregor and 
Dix 2001; 
McGregor 1996; 
Kowalczyk et al. 
1994)

2° × 2° soil temperature, 
moisture, ice; snow 
variables; canopy 
water reservoir

soil moisture 
at the 2nd to 
6th levels

1.8m screen air
temperature

hybrid of 
types D and 
E.

GEOS (Conaty
et al. 2001; Sud 
and Walker 
1999a,b; Mocko 
and Sud, 2001)

2.5° × 2° soil moisture; ground
temperature; canopy
temperature and 
water amount; snow
temperature, amount 
and density

soil moisture 
at root zone 
and deep 
recharge
layers

interpolated 10-
meter above the 
ground

modified
version of 
type D
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Model Resolution Prognostic variables 
set for R ensemble

Prognostic
variables set 
for S 
ensemble

Air temperature 
variable

Initializa-
tion method

GFDL (Milly and 
Shmakin 2002;
GAMDT, 2004;
but with different 
parameterizations
for boundary 
layer turbulence,
prognostic clouds, 
and cumulus 
processes)

2.5° × 2° single column soil 
water; snow; soil 
temperature at 5 
vertical levels

single
column soil 
water

interpolated 2m air 
temperature

hybrid of 
types A and
D.

HadAM3 (Pope
et al., 2000; Cox 
et al. 1999; Es-
sery et al. 2003)

3.75° × 
2.5°

soil moisture and 
temperature;  canopy 
water and snow at 
each tile

soil moisture 
at all layers:
top layer is 
10 cm deep

interpolated 1.5m
air temperature 

type C 

CAM3 (Collins
et al. 2004; Bonan 
et al. 2002; Ole-
son et al. 2004)

T42,
(~2.8°×

2.8°)

snow properties; soil 
liquid water and ice 
contents; tempera-
tures for soil, vegeta-
tion, ground and lake; 
canopy water

soil liquid 
water and 
ice contents 
below 5 cm 
depth

air temperature at 2 
meters above the 
apparent sink for 
sensible heat

type C

NCEP (Kalnay
et al. 1996; Moor-
thi et al. 2001; 
Pan and Mahrt 
1987); some 
nudging of soil 
moisture toward 
climatology.

T62,
1.875°

soil moisture and 
temperature at two 
layers; canopy water 
content; snow 

soil moisture 
in the 
second layer

interpolated 2m air 
temperature

type B

NSIPP (Bacmeis-
ter et al. 2000;
Koster and 
Suarez, 1996)

2.5° × 2° soil moisture, temper-
ature, canopy inter-
ception, and snow at 
each subgrid tile

root zone 
and recharge 
layer
moistures

diagnosed 2m air 
temperature

type A

UCLA (Xue et 
al. 2001, 2004)

T42,
2.5° × 2°

soil moisture, tem-
peratures; canopy  air 
temperature,
interception; snow.

root zone 
and recharge 
layer soil 
moistures

canopy air space 
temperature

type B
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Precipitation: CCSR/NIES (lat = 1.395 degrees S; lon = 25.312 E)Ø
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(a) Average of ä ΩP(W): 
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(b) Average of ΩP
å (R) minus ΩP(W):
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(c) Average of ΩP
å (S) minus ΩP(W):
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(a) Average of ä ΩT(W): 
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(b) Average of ΩT
î (S) minus ΩT(W):
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Mean of Ω_P(S) minus Ω_P(W): Average across all modelsô
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Mean of Ω_P(S) minus Ω_P(W): Average across eight ’best’ models
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Mean of Ω_T(S) minus Ω_T(W): Average across all models ÷
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Mean of Ω_T(S) minus Ω_T(W): Average across eight ’best’ models
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